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subsection. It is, however, probable that the response time of surface
air temperature over continents is somewhat shorter than that over
oceans because of the differences in effective thermal inertia between
ocean and continent. The response time may also have latitudinal
variation because the speed of the penetration of thermal anomaly into
the ocean depends on latitude.

Signal-to-Noise Ratio. The signal-to-noise ratio for the CC^-induced
warming of zonal mean surface air temperature was recently estimated by
Madden and Ramanathan (1980) and Wigley and Jones (1981). The results
from these studies suggest that the signal-to-noise ratio of the CO2~
induced warming of zonal mean surface air temperature is at a maximum
in middle latitudes in summer when the magnitude of natural temperature
fluctuation is relatively small.  It is desirable to conduct similar
analyses for the zonal mean temperature of the troposphere.

Adequacy and Availability of Past Data Base. Tropospheric temperatures
have been observed by radiosondes on a large scale since the Second
World War. More recently, satellites have provided a dense coverage of
remotely sensed soundings, although their accuracy is inadequate to
determine trends. Angell and Korshover (1978a) estimated the temporal
variation of the globally averaged temperature in the surface to
100-mbar layer for the period from 1958 to 1976. They used radiosonde
data from 63 stations that are fairly evenly distributed. The recent
compilation of upper-air data by Oort (1982) should also prove valuable
for the determination of the past trend of tropospheric temperature.

Spatial Coverage and Resolution of Additional Measurements. The cover-
age over the oceans of radiosonde observations of atmospheric tempera-
ture is sparse. To overcome this deficiency, the network of radiosonde
observation should be augmented with satellite measurements of infrared
or microwave radiances (to be converted to temperature through appro-
priate inversion techniques).

A spatial resolution of 250 km is desirable.

Frequency of Measurements Required. Two observations per day are
desirable.

Feasibility and/or Existence of Technical Systems? Continuity.
Currently, radiance data from satellites are routinely inverted to
vertical temperature distributions of the atmosphere, which are used as
input data for the daily numerical weather forecasts. These data might
be used for the long-term monitoring of tropospheric temperature;
careful assessment of the accuracy of current and proposed temperature
determination from satellites should be made in the light of expected
C02"induced change of climate.

5.3.3.2.3 Stratospheric Temperature Distribution

Sensitivity. Results from both radiative-convective models and general
circulation models indicate that a cooling of the stratosphere could